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57 ABSTRACT 
A coil winding and inserting machine having coil 
forming means for forming a plurality of turns of wire 
into coils wherein at least a part of the coil forming 
means may be passed through a stator bore in the di 
rection of the axis thereof to aid in inserting the coils 
into slots between adjacent teeth of the stator. The in 
serting part of the coil forming means includes spring 
means disposed on and moveable with such part. The 
spring means prevent direct contact between wire and 
stator tooth sides during the coil insertion process to 
thereby minimize wire damage. 

9 Claims, 6 Drawing Figures 
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3,831,641 
WNDING INSERTING APPARATUS 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

Our application Ser. No. 306,527, filed Nov. 15, 
1972, and titled "Winding And Inserting Apparatus 
And Method,' is a related application. Other related 
applications are Smith application Ser. No. 31 1,769, 
filed on the same day as this application and titled 
“Wire Protecting Coil Placing Method. And Appara 
tus;' and Habegger application Ser. No. 31 1,770, filed 
on the same day as this application and titled "Means 
And Method of Aligning Coil injection Tooling With A 
Stator Core." All of these applications are assigned to 
the same assignee as the present application. 

BACKGROUND OF THE INVENTION 

The present invention relates generally to an im 
proved apparatus for inserting side turn portions of 2 
wound coils into axially extending stator core slots. 
More specifically, it relates to apparatus having means 
for protecting wire from damage by the core teeth dur 
ing coil insertion. 
Equipment for placing windings in stator slots is 

known; and includes machines for winding coils di 
rectly in stator slots and machines for winding and then 
inserting coils into stator slots. One type of machine in 
the latter category is shown for example, by Mason 
U.S. Pat. No. 2,934,099; and Duff and Mason U.S. Pat. 
No. 3,528, 170; the entire disclosures of each of which 
as well as the above 'related applications' are specifi 
cally incorporated herein by reference. These Patents 
disclose, among other things, machines that include a 
coil form and a rotatable flyer. The coil form includes 
spaced apart members, selected ones of which are mov 
able axially relative to a stator during insertion of coils 
into that stator. 
However, during axial inserting of winding turns with 

this type of machine, individual wire segments are 
sometimes scratched because they rub against the sides 
of stator teeth when such segments are inserted into 
stator slots. As will be understood, this type of damage 
may also result when using coil insertion tooling of the 
type described in Arnold U.S. Pat. No. 3,672,039; the 
disclosure of which patent is also incorporated herein 
by reference. The insertion tooling of Arnold (like the 
tooling of the apparatus exemplified herein) includes 
arcuate divider blades, the ends of which are position 
able adjacent to bore defining core tooth surfaces. Be 
tween adjacent ones of the divider blades are disposed 
pusher blades which push winding turn segments into 
core slots. 
One object of the present invention to provide means 

for protecting wire from damage during the insertion of 
prewound coils from gaps defined by spaced apart di 
vider blades into axially extending slots of a dynamo 
electric machine stator core. 
Even when spaced apart divider members are in 

proper alignment with corresponding stator teeth, the 
wire of coils being inserted may still be damaged as it 
is moved along a stator slot between closely adjacent, 
slot defining sides of stator teeth. 
Accordingly, it is a more specific object of the pres 

ent invention to provide shield members that establish 
divider blade extensions and that cover the sides of sta 
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2 
tor teeth while wire is being moved along such tooth 
sides so as to prevent wire damage. 
Even when spaced apart divider blade members are 

properly aligned with corresponding stator teeth, such 
members may deflect slightly during the coil insertion 
process and this also could cause misalignment and re 
sulting wire damage during the coil insertion process. 

It is accordingly a further object of the present inven 
tion to maintain a desired predetermined alignment of 
coil inserting tooling and stator core teeth during a coil 
insertion process even when divider blades having 
tooth shielding extensions are used. 

SUMMARY OF THE INVENTION 
In carrying out the foregoing and other objects of the 

invention, in one preferred form, we provide a coil 
winding and inserting machine having a plurality of 
telescoping elongated divider blades or divider plates 

0 which, in a first position, participate in the coil winding 
process. These blades are movable toward a second po 
sition for participation in the process of inserting the 
wound coils into selected slots of a slotted magnetic 
stator core. Each blade has a coil forming portion 
which in the second position has at least one surface 
thereof extending between two selected core slots and 
which has protective lip portions extending from that 
surface into each of the two selected core slots in close 
proximity to one side thereof. The opposite surface of 
the blade, when in this second position, may extend be 
tween two additional selected stator slots, and have ad 
ditional protective lip portions extending into each of 
the two additional selected slots so that wire may slide 
along or across the lip portions into the selected slots 
without being damaged by the stator teeth. The subject 
matter which we regard as our invention is particularly 
pointed out and distinctly claimed in the concluding 
portion of the specification. The invention itself, how 
ever, together with other objects, features, and advan 
tages of the present invention will become more appar 
ent by reference to the following detailed discription of 
a preferred embodiment when considered in conjunc 
tion with the drawing wherein: 

BRIEF DISCRIPTION OF THE DRAWINGS 
FIG. 1 is a perspective view of a portion of a coil 

winding and inserting machine embodying the present 
invention; 
FIG. 2 is a perspective view, with parts removed and 

parts broken away, of a stator with tooling in the coil 
inserting position; 
FIG. 3 is an end view of the stator and tooling of FIG. 

2, 
FIG. 4 is an enlarged fragmentary end view showing 

one stator tooth and a first form of tooling; 
FIG. 5 is an enlarged fragmentary end view showing 

one stator tooth and a second form of tooling; and 
FIG. 6 is an enlarged fragmentary end view showing 

one stator tooth and a third form of tooling. 
DISCRIPTION OF THE PREFERRED 

EMBODIMENTS 
FIG. illustrates a coil winding and inserting ma 

chine i 1 embodying the invention in one form. The 
winding generating structure includes a wire dispensing 
pully 13 which rotates, as a part of a flier structure, 
about a coil form 5 laying wire thereon. Wire may be 
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fed to pulley 13 in any suitable manner, e.g., as taught 
by Duffetal in U.S. Pat. No. 3,528, 170; by Mason in 
U.S. Pat. No. 2,934,099; or by us in our above refer 
enced co-pending application. At the same time that 
wire is layed on form 15, the carriage 17 moves along 
ways 19 so that the wire is wound about and uniformly 
distributed on the coil form 15. The wire dispensing 
pulley 13 is supported on a flier 2 which rotates within 
a housing 23 driven by a ring gear which is ultimately 
connected to a primary energy source for example, in 
the manner disclosed in the aforementioned Mason pa 
tent. 

The coil form 15 is illustrated as being adapted to 
form three different size coils that collectively establish 
one coil group of winding turns for one pole of a dyna 
moelectric machine. The coil form 15 comprises tele 
scoping elongated divider blades 25, 27 and 29, along 
with collapsible coil forming portions 31, 33 and 35. 
When the windings for one pole of the machine are 
completed, the wire is severed as taught in the afore 
mentioned Mason patent and the collapsible portions 
31, 33 and 35 of the coil form are caused to move 
toward the blades 25, 27 and 29 so as to relieve the ten 
sion on individual winding turns and thereby allow 
movement of the coils into a stator core 37 during the 
insertion process. As taught in the aforementioned pa 
tents and co-pending application, the stator 37 is held 
in a stator holder 39, which in turn is supported on an 
other carriage 41 which may be moved along the ways 
19. 
An understanding of the insertion process may be 
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4 
ward portion of the stator tooth may scratch or other 
wise damage the wire or insulation thereon and this can 
result in a rejected stator. To prevent this and further 
to prevent the wire from scraping against the side of a 
stator tooth along the restricted slot entrances, we pro 
vide a series of protective lip members. The structure 
of preferred forms of these protective portions or lips 
is most easily understood from a review of FIGS. 4, 5, 
and 6. 
FIG. 4 illustrates one form of spring steel clip which 

may be employed, it being remembered that FIG. 4 
(like FIGS. 5 and 6) shows an end view of a portion of 
a single stator tooth. The tooth 63 and the spring steel 
member 65 and blade 67 extend axially along the stator 
core a length or distance at least equal to the stack 
height of the stator core in which windings are to be 
placed. In FIG. 4, the protective lip portion comprises 
a single C-shaped spring steel member attached to the 
surface 70 of the blade 67 for example, by brazing, riv 
eting, etc. The same result may be achieved as illus 
trated in FIG. 5 by undercutting slightly the surfaces of 
a blade 69 and providing a pair of leaves 71 and 73 

25 

30 

aided by brief reference to FIGS. 3 and 2. FIG. 3 shows . 
an end view of the stator 37 with the blades 25, 27, 29 
and blade 61 passing therethrough; along with a pusher 
plate or blade 60. Comparing FIGS. 1 and 3, it will be 
understood that the winding turns of coil 43 lie be 
tween the blades 27 and 29 in such a position as to be 
inserted in the selected stator slots 49 and 51. The 
winding coil 45 lies between the blades 25 and 27 in 
such a position as to be inserted in the selected stator 
slots 53 and 55. Similarly winding coil 47 will be asso 
ciated with the slots 57 and 59. An additional blade 61 

35 

which may be attached to the blade 69 by brazing or 
any other suitable fastening means. It might be desir 
able in some situations to only employ one such leaf for 
example, when only one of the two adjacent slots is to 
receive wire. This would be the case, for example with 
blade 29, since protection would be provided by blade 
29 (see FIG. 3) only for wire being placed in slots 49 
and 51. The approach taught by FIG. 5 would also be 
well suited for blade 61, since protection need be pro 
vided only for wires entering slots 57, 59; it being noted 
that lips or members on blade 61 that extend into slots 
90, 91 are superfluous. 
Rather than constructing a single flexible blade ex 

tension such as extension 71 or 73 in FIG. 5, the mem 
ber 65 of FIG. 4 may be formed without lip 92 or with 
out lip 93 when only one lip or extension is desired. In 

(not readily visable in FIG. 1 because it is withdrawn 
to the left as viewed in FIG. 1 so as to not interfere with 
the winding process) functions to hold the winding coil 
47 against the next adjacent blade 25 at the end of the 

45 

winding cycle. As the blade 61 is moved toward the 
right as viewed in FIG. 1 so as to cover the winding coil 
47, blades 25, 27 and 29 similarly move toward the sta 
tor so as to hold each winding coil between the prede 
termined pairs of blades. Also withdrawn to the left 
(and not visible in FIG. ) are a plurality of pusher 
plates which lie between adjacent divider blades. The 
pusher plates are disposed behind the respective wind 
ings and are actuable to force the winding turns out 
from the gaps between pairs of divider blades and into 
slots in the stator all in accordance with the teachings 
in the aforementioned Mason Patent. 
As most easily seen in FIG. 3, a given winding must 

at some time during the insertion process pass between 
two adjacent stator teeth in order to enter a given stator 
core slot. If the two blades that entrap any given wind 
ing coil are accurately aligned with the corresponding 
stator core teeth, the given winding coil should in the 
ory at least slip from between the blades and into the 
stator slot with little or no damage; however, if one of 
the blades should be slightly misaligned, the sharp for 
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any case, it is preferred that extensions 92 and/or 93 
closely fit against the edges on sides of tooth 63 as 
shown in FIG. 4. Of course a similar close fitting rela 
tionship of extensions with the sides of teeth 64 and 79 
(see FIGS. 5 and 6) is preferred. . 
For each of the constructions shown in FIGS. 4-6, it 

is desirable for the gap facing surfaces of the flexible 
lips or extensions to provide a smooth transition region 
from the gap defining surfaces of the divider blades into 
the axially extending stator core slots. 

In FIG. 6, the protective member 95 comprises a “C” 
shaped piece of, preferably, flexible material such as 
spring steel. This member is of the same general config 
uration as the member 65 of FIG. 4; although member 
95 is somewhat deeper to allow a block 77 to lie be 
tween the stator tooth 79 and the region of attachment 
of the member 95 to the blade 75. In FIG. 6, protective 
member 95 includes lips 80 and 81 and may be at 
tached to blade 75 by providing counter sunk holes in 
the block 77 and then using screws (with the screw 
heads in the counter sunk portion of the holes) to hold 
the block 77, member 95, and blade 75 in assembled 
relation. The lips will be thin, e.g., about 0.010 of an 
inch. - 

In FIGS. 4, 5, and 6 the protective lip portions 92,65; 
71, 73; and 8; are all seen to extend from the corre 
sponding blade into slots on either side of and closely 
adjacent to the illustrated stator tooth. This arrange 
ment protects the wire from the associated stator tooth 
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and also assists in maintaining the desired predeter 
mined relative positioning of the divider blades relative 
to that stator tooth. It should be noted that a slight 
clearance exists between the extensions shown in each 
of FIGS. 4-5 and the sides of core teeth 63, 64, 79 re 
spectively. This clearance assures that interference will 
not occur between the protective lips and stator core 
while moving the divider blades axially into the bore of 
the stator core. 
From the foregoing discussion it will be apparent that 

the illustrated apparatus may be used to wind a plural 
ity of turns of wire about a form and then insert the 
formed wire into slots between adjacent teeth of a sta 
tor. This apparatus includes divider blades or plates 
that in a first position form a part of the coil form and 
in a second position extend in the stator bore from one 
stator tooth to a non-adjacent stator tooth for inserting 
the formed wire into the slots. The blades are telescopi 
cally movable relative to one another and at least those 
blades which have another blade on each side thereof 
are provided with means fixed to the blades and ex 
tending adjacent to the side or sides of corresponding 
stator teeth to provide extended surfaces. A plurality of 
pusher plates are interleaved with and movable relative 
to the blades so that a pusher plate lies between pairs 
of blades for forcing wire from between the blades into 
the stator slots. The protective extensions or lip por 
tions which are fixed to the blades are moveable there 
with along stator teeth to thereby minimize damage to 
the wire while it is being inserted into the stator slots. 

Thus, while the present invention has been described 
in detail and summarized with respect to a specific em 
bodiments, obvious variations may be made by those of 
ordinary skill in the art and such changes and modifica 
tions may be made without departing from the inven 
tion. It is therefore intended in the appended claims to 
cover all such changes and modifications that fall 
within the true spirit and scope of the invention. 
What we claim is new and desire to secure by Letters 

Patents of the United States is: 
1. A machine for winding coils and inserting the coils 

into selected slots extending axially between and de 
fined by axially extending spaced apart teeth of a mag 
netic core, having a bore defined by the spaced apart 
teeth, said machine having a plurality of relatively tele 
scoping elongated coil forming blade devices adapted 
to participate in a coil winding process in a first posi 
tion relative to one another, and relatively movable 
toward a second relative position to participate in a 
process of inserting wound coils into selected ones of 
the slots of the magnetic core; each coil forming blade 
device comprising a coil forming portion which in the 
second relative position has at least one surface thereof 
extending axially along a core tooth between two se 
lected core slots and at least one axially extending pro 
tective lip portion extending outwardly from the at 
least one surface along the side of a core tooth into a 
core slot. 
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6 
2. The coil winding and inserting machine of claim 1 

wherein at least two blade devices each have a second 
surface spaced from the at least one surface; the second 
surfaces respectively extending axially in the second 
relative position between two other selected stator core 
slots; each blade device further comprising at least one 
additional axially extending protective lip portion ex 
tending outwardly from the second surface thereof 
along the side of a core tooth and into a respective one 
of the two other selected stator core slots. 

3. In a coil winding and inserting machine for winding 
a plurality of turns of wire about a form and for insert 
ing the formed wire into slots between adjacent teeth 
of a stator, at least one movable blade which in a first 
position forms a part of the form and in a second posi 
tion extends axially along the bore of a stator core from 
a first axially extending stator tooth to a second axially 
extending stator tooth, and first means for protecting 
wire from damage during a wire insertion process, said 
first means comprising an axially extending shield fixed 
to said at least one movable blade and having two 
spaced apart portions extending outwardly therefrom 
into a slot on either side of and defined by the first sta 
tor tooth. 
4. The machine of claim 3 further comprising second 

means for protecting wire from damage during a wire 
inserting process, said second means comprising an axi 
ally extending shield fixed to said at least one movable 
blade and having two spaced apart portions extending 
outwardly therefrom into a slot on either side of and 
defined by the second stator tooth. 

5. The machine of claim 4 wherein there are a plural 
ity of movable blades telescopically movable relative to 
one another, at least those movable blades positioned 
between two other movable blades being provided with 
both said first means and said second means. 

6. The machine of claim 5 further comprising a plu 
rality of pusher blades interleaved with and movable 
relative to the movable blades for forcing wire from be 
tween the movable blades into stator slots. 

7. The machine of claim 6 wherein each first means 
and each second means comprises a spring steel lip 
movable into covering relationship to the sides of a 
core tooth to thereby minimize damage to wire being 
inserted into stator slots established by the sides of the 
core tooth. 

8. The machine of claim 7 wherein the free end of 
each spring steel lip fixed to one end of a movable 
blade converge toward one another to thereby closely 
embrace the sides of a stator tooth spanned by the cor 
responding movable blade. 

9. The machine of claim 6 wherein each said first 
means and each said second means comprises a spring 
steel leaf attached to a surface of a movable blade, and 
slideable along the sides of a stator tooth to thereby 
provide protection for the wire while that wire is being 
inserted into the stator slots. 


